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(54) MULTILAYERED REFLECTING FILM OR PIGMENT HAVING REFLECTION CHARACTERISTICS DEPENDING 
ON FIELD ANGLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayered reflecting film and pigment of which the reflection 
characteristics show selective reflection of light depending on a field angle and to use them in lacquer, ink or paint 
for a coating in an optical element or for a makeup, decoration or security use. 

SOLUTION: The multilayered reflecting film and pigment includes at least one reflection layer, at least one circular 
polarization layer and at least one optical retardation layer in arbitrary selection. Ink and paint prepared by 
dispersing one or several kinds of the multilayered reflecting pigments in a light pervious binder and security 
marking or device containing the multilayered reflecting film or pigment are disclosed. 
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[Claim 1] 

A multilayer reflective film or multilayer reflective pigment 
showing selective reflection of light wherein the reflection characteristics 
are dependent on the viewing angle, characterized in that it comprises at 
least one reflective layer and at least one circular polarizing layer. 
[Claim 7] 

The multilayer reflective film or pigment according to any one of 
claims 1 to 6, wherein the reflective layer is holographic reflective layer. 
[Claim 10] 

Platelet shaped pigments obtained by grinding a multilayer 
reflective film according to any one of claims 1 to 9. 
[Claim 11] 

Multilayer pigments according to any one of claims 1 to 8, obtained 
by coating one or more circular polarizing layers and optionally one or 
more optical retardation layers onto platelet shaped reflective substrate. 
[Claim 14] 

Security marking or device containing the multilayered reflecting 
film or pigment according to any one of one or more claims 1 to 11. 
[0002] 

[Description of the Prior Art] 

Reflective pigments, films, or coatings showing viewing angle 
dependent reflection of light are known in prior art. For example, platelet 
shaped multilayer interference pigments are known, e. g. from DE 
19618563, DE 19618569, and DE 19746067, which consist of a platelet 



m • 

shaped substrate, e. g. mica, onto which are coated one of more refractive 
layers e. g. of metal oxide, and which show iridescent reflection colors 
changing with varying viewing angle. 
[0007] 

[Means for Solving the Problem] 

The inventors have found that particularly striking viewing angle 
dependent color effects can be achieved by providing a multilayer pigment, 
film or coating of the invention, which comprises a relective layer, e. g. a 
metal layer, covered on one or both sides with a circular polarizing layer. 
The color effect can be further enhanced by inserting an optical retardation 
layer between the reflective layer and the circular polarizing layer, leading 
to a shift of the reflected wavelength. Thereby, a larger color play and a 
shift to the reflection colors are achieved, 
[0033] 

In another preferred embodiment of the invention, the circular 
polarizing layer comprises platelet shaped microflakes obtained by 
grinding a circular polarizing film prepared as described above into small 
flakes, which are then incorporated into a light transmissive binder system 
and coated onto the reflective layer. 
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[0 09 0] c(D:scmv(D r@t4Sj ti^^^mmfit. 

F. CK CN. NO,. OH. OCH^. OCN. SO 

^WKD^mm'f. »^ b < 1 2 mo^^mm'f- 

[0 0 9 2] m^U. W0 9 8/1 2 58 4$/cti^H 
mm2. 3 1 5. 0 7 2#CCiat8cDJ:^^c. fi^t^L 

[0 09 3] m^tLX. mtf*^^:^<>L<^3:5^V 

2mu^m^r^cti>ttcoimx$>^o ^ommtm 

^xm^ti^tfji^rjiiK ^yj\i^fc{tmm^mm^m^^ 
^ct^^'^mx$>^. m^m. mm^m^^ntcy 

[ 0 0 9 4 ] Sf S U < it'prj: <thl r>(DmW)K 
tid^yx^U>f'U:7^U- h (PET) tj:t(D7t<Vs. 
:;^^)\^y ^ 7f< g f:=.;l/T;l':3-;u ( p VA) . ^y. 

(PC), ^/ct^ h Ur-fe^^H2;ba- 
(TAG) (Dy 1$cc«^$ L/<iiPET:7-r;l/ 

e„ mmmm^tLx. m^it-mm^y''y:^^y^y 

-i JlA^mi^^^CtiJ^X^^. m^iit. PET^^^UA 
«Mel i nex<hCi^So°D«-C I C Itt^^^rfJSSan 

[0 0 9 5 ] M^ttL CWf4*^S«tC. Sf ^ L < (JW^ 

^^m^-r^o^mmx^^. 

[0 0 9 6 ] SffiCca-r ^ >>;'$n€>ia'&^c^3:. -gp 
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>i5^Sn/cS i O,<0Jl^. ^3&: < i 1 0(7)SSO± 

^^flj-r ^ c i 4> * fc-^mx^) i> . 
[009 7] fi^L cM?4cDi:::X7uBe?'J^i. um&m 

•r^ct^^x^^tcit>. ctimmts:mF^.x^i>^ c<o 
10 imx^t. f&i.>tmn^nm(>c^mr^ctf)^'pimxs> 

[0 09 8 ]«^x.«. t'P- K^J^jriO-^b'^^^S^ffl 

W:f S c i J: o r ^ e > ^T&nf Jfi *>n 
[0 09 9] GMf4ts, z:;x7t:ie[^^3i(#-r ^ 

mm^^tmt. m^\t3 , Cognard. Mol. C 
ryst. Liq. Cryst. 78. Supplem 
ent 1. pp. 1-77. 1 9 8 1 ^CCfBig^nr 
C^-So mSScDr? yitmt7i<m^m^m^lF l u o r a d 
30 1 7 1 (3M^t:^:>6rfjSg) S/c«Zony I FSN 
(DuPon t:?!?^6miS) rjitCD^^^ :ty^mm^M^^ 
»SUi^o S^14ig^^«^ffirS1^J0. 0 1*^6 5a 

^^'^(,mtL<{to . 2t^h2mm%x^^. 
[0100] ffi^L c«l4<Di2r^t^*#cc. y a ;uacd 
115. S««*4o@3K. S^^v^>t«4<offlfiSCc«c 

40 piegr'*>^o 

[0101] M^LCt^^4cDS^^. ^^/cmt^f^ 

[0102] \t^m3M(ommt or. ^x.^im-<D^ 
50 A^r^^o {t^^M*t{cffli^5ffeOoitg;rj:iBiag«. 
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[0103] ib^m<Dm^v^U'r^>mi^\<D 

[0 10 4] r ^ 0 \y- h i^fc\ci^ ^ ^ V bm^m 

[0105] m^imm'r^mmmiMt^yi'>^^f& 
[0 106] '7iy:^)vm^(>cmi^>^i^mthMtLx. m 

TtTSScD Irgacure 651. Irgacur 
e 184.Darocure 1173. ^fciitD a. 
rocure 4205 (T'^TC i b a G e i g y 

>76M^<Dia^tC«. rfilSCOUV I 6 9 7 4 (Un i 
on Carbide) ^m^'^^Cti)^X'^ 
[0 1 0 7] fi^LC«f4&i. 0, Oli)^hlO%(D 

[0108] wimm^m^^c. m^^vfiym^cofx 

< let 1 ^«T. mc 3 o#«To^^bB#rQi^w^ uo^o 
[0109] m^^mmt^cm^r. m^\±Lcmm. 

^ij^^jra-r^ cti)mt lik 40 
[0110] a*e^cc«. c(om^(Dfcmc^^mt l 

[0111] P!l;^tf®i*^lft^j3^<c^(Dffe(Dm»IffiO^. t# 
^Hx. K 7" > 5=- ^ i c^)^'gee ^ :t - ;M t^iK9 . 
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[0112] Ji<»;v-~<D^fg?:it»n3't±^/ci?)CC. K# 

y^mtLx. 2o«±cDfi^i4W6is^w*r€>#^^vy 

>^l:^^2 0%S-Cffi^ttLC«f4CCijn;i^?&\ ^/c 

^tegfi'&i*^ V y b^^^ijD A ^ c i ^> s /c oiftg-c 

[0 113] zi-^tg^M vy>^y-7--(7)W^e^A^^ 
^iiTna;^>^e>2 0ficDrju+;us*wr^TJU 

*-2>o 2<s^e;iss^tt»^w-r-5#^y^>*>^-7 
[0114] ffecDjf ^ ui^mmnmxiit. m^mmco 

mi:7 0%tX. W*L/<«3*i65 0%^Oo 
[0115] #'g#e^MV^'>^^v--^(D«MW;^j:0i| 

[0 116] f#6ti^7l<';v-:7^;UACD^^e^tt®^: 

[0117] li<'0*>CDiS^&c5i. iB?iJ^ftj!jt:t. S-^O 

mw^^mt^i^<i:^Mi^^m9[mf:im:^^m^^x . 

[0 118] RFrSO^^i5ffiI^Wr^3i<y v-:7 

H^tiKH^wr -6*^14^^ vy>{b^i^5$/c«®^iK57&^ 

[0119] mmfj:m^umommt^^c. m^mm 
i>3 o'cm^c ttm^^i^^^. 
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